
Understanding the pathway between the
transplant experience and health-related
quality of life outcomes in adolescents

Survival rates for pediatric kidney, liver, and
heart transplant patients have increased over the
past 20 yr (1), with three-yr organ survival rates
ranging from 67% to 89% for adolescent trans-
plant recipients (2). Although overall functioning
is dramatically improved following transplanta-
tion, living with a transplanted organ can result
in adverse physical and emotional consequences
and limitations on physical and social activities
(3, 4). As a result, adolescent transplant recipi-

ents have a lower HRQOL than their healthy
peers (5). HRQOL is a multifaceted construct
that has been defined as ‘‘a state of complete
physical, mental and social well-being and not
merely the absence of disease or infirmity’’ (6).
Only a limited range of factors that influence
HRQOL in pediatric transplant patients have
been studied thus far. For example, in a study
assessing pediatric liver transplant patients,
physical and psychosocial HRQOL was not
significantly associated with age, time since
transplant, type of graft, or medical history
(e.g., prior complicated infections, hospital days
in past six months) (7).
Although research on HRQOL in pediatric

transplant patients is scarce, several studies have
examined the relationships between related con-
structs and potential risk factors or predictors.
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Abstract: Developments in solid organ transplantation have resulted in
improved survival for children with advanced kidney, liver, and heart
disease; however, concerns have been raised regarding the quality of life
of survivors. This study examined HRQOL in adolescent transplant
recipients. We examined the influence of demographic, treatment regi-
men, and family factors on physical and mental health domains of
HRQOL. The current single-center investigation involved 68 solid or-
gan transplant recipients and their parents. All families participated in a
structured interview to collect information on demographics, charac-
teristics of the adolescents� disease and treatment regimen, family
functioning, and HRQOL for parents and adolescents. Using hierar-
chical regression analyses, predictive models of physical functioning and
mental health outcomes for adolescent transplant recipients were
developed for parent-proxy and adolescent self-report. Perceived fre-
quency of medication side-effects and family conflict significantly con-
tributed to adolescent physical functioning and mental health outcomes.
Taken together, transplant consequences and family environment sig-
nificantly impact physical and mental health outcomes in adolescent
transplant recipients. Our findings demonstrate the need for pharma-
cological considerations and psychological interventions to address
these areas.
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For example, in terms of demographic factors,
research has found that younger transplant
patients and patients whose parents were un-
employed report higher rates of anxiety (8).
Also, male patients reported significantly lower
global self-worth than their female counter-
parts, specifically in the domain of perceived
athletic competence (9). These gender differ-
ences were greater in participants 13 yr of age
and older. Also, when compared with healthy
peers, female transplant recipients reported
comparable global self-worth, but perceived
themselves as performing lower scholastically
and behaviorally (9). Disease characteristics
have also been shown to influence patients�
functioning. Physical symptoms and limitations
associated with transplantation have been asso-
ciated with more depression and anxiety and
lower self-esteem (3, 10, 11). Physical limita-
tions and pain may preclude participation in
social and athletic activities, thus interfering
with the development of peer relationships (4).
In addition, the intensity of side-effects has
been associated with medication non-adherence
in pediatric transplant patients, with female
transplant recipients often citing cosmetic side-
effects (e.g., acne, facial swelling, and weight
gain) as the reason for non-compliance (12).
Understanding the influence of medication side-
effects on self-esteem and self-worth, may
provide insights into how side-effects influence
non-adherence. In addition to demographic and
disease factors, family dynamics also influence
patient functioning. A three-yr study found that
pediatric heart transplant patients� levels of
depression and anxiety were negatively corre-
lated with caregiver support (13).
Although research on factors associated with

emotional adjustment in pediatric transplant
patients are increasing, studies examining pre-
dictors of perceived physical and mental health
outcomes are still limited in number and scope.
This study expands prior investigations in this
area in several important ways. First, this
investigation includes kidney, liver, and heart
transplant patients; thus increasing understand-
ing of physical and mental health outcomes
across organ groups. Second, HRQOL, as
measured by the Child Health Questionnaire,
was assessed using parent and adolescent
reports, allowing for a more thorough under-
standing of this multi-faceted construct. Third,
this study examined various demographic, medi-
cal, and family factors that may contribute to
adolescent physical and mental health out-
comes. Understanding factors that influence
physical and mental health outcomes for pedi-

atric transplant recipients may ultimately help
in the design and implementation of therapeutic
interventions (14).
With regards to our hypotheses, for demo-

graphic variables we hypothesized that younger
age and low socioeconomic level would be
associated with lower mental health scores on
the CHQ, as found in previous studies. No
specific relationships between demographic fac-
tors and physical functioning were predicted. We
hypothesized that less time since transplant, a
greater number of medications, less medication
knowledge, and more frequent side-effects would
predict lower physical and mental health scores
on the CHQ. For family variables, we hypo-
thesized that greater family conflict and poor
parental quality of life would predict lower
physical and mental health scores on the CHQ
for pediatric transplant recipients.

Method

Participants

The current study included 68 adolescent transplant recipi-
ents (44% female, 56% male) aged 11–20.7 (M = 15.8,
s.d. = 2.5). Thirty-nine kidney transplant recipients, 17
liver transplant recipients, and 12 heart transplant recipients
made up this group. Among the liver and kidney patients,
20 received their organ from a living donor. Time since
transplant ranged from four months to 15.4 yr (M = 4.8,
s.d. = 4.4). The majority of the sample was Caucasian
(65%), with the remaining sample African American (27%)
and other (8%). Most of the parents in this sample were
married (62%). The median family income ranged from
25 000 to 50 000 dollars/yr. To be included in this study
participants had to have a solid organ transplant, be at least
11 yr old, currently living at home with their parent(s),
English speaking, and have both the parent and adolescent
participate in the interview. Exclusion criteria included
being diagnosed with a developmental delay or having a
psychotic disorder. Ninety-two percent of the approached
families participated. Non-participants included three who
declined based on lack of time, one who did not wish to
release medical records, and three who did not provide a
reason.

Overview of measures

The measures collected in this study were part of larger
investigation examining health behaviors in adolescent
transplant recipients (15). Phone interviews were completed
individually with each parent and adolescent. They
answered questions about adolescent HRQOL, family
conflict, medication knowledge, and perceived medication
side-effects. Parents also reported on their own quality of
life. The prescribed medical regimen and patient history
data were obtained through medical record review.

Medical record review
The principal investigator and trained research assistants
conducted an electronic medical record review at the hos-
pital, collecting data on transplant type, donor type for
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kidney and liver patients (living vs. deceased), time since
transplant, and current medication regimen.

Adolescents� medication knowledge
Adolescents� medication knowledge was assessed based on
the MAM (16). This measure assesses: (i) the name of
each medication, (ii) dosage frequency, (iii) dosage
amount, and (iv) medication purpose. Responses were
then compared with the current medication regimen in the
medical chart, with a possible total score of four for each
medication. Internal consistency estimates were excellent
for these items in this sample (a = 0.84). This total was
then divided by the number of medications and multiplied
by 100, with a higher percentage signifying greater medi-
cation knowledge.

Adolescents� perceptions of side-effects
The ESRD-SCL (17), validated for use with adults, was
adapted for use with this sample. The adapted scale mea-
sures the frequency of 39 different side-effects (e.g., weight
gain, bruising) on 5-point Likert-like scales. The scales
range from never to always. Adequate construct validity and
internal consistency have been demonstrated for the ESRD-
SCL. Total frequency scores were derived by totaling the
frequency ratings. The internal consistency estimates for
frequency of side-effects in this sample was excellent
(a = 0.91).

Family conflict
The conflict subscale of the Family Environment Scale was
used (18). This is a nine-item scale in which respondents
endorse ‘‘yes’’ or ‘‘no’’ for each item. Prior research com-
paring normal and distressed families found higher conflict
scores for distressed families (18). The internal consistency
for this scale in this sample is acceptable, 0.86.

Adolescent health-related quality of life
The CHQ-50 (19) and CHQ-87 (19) consist of 50 and 87
items, respectively, that assess the adolescents� HRQOL.
Both measures examine the physical and psychosocial well-
being of children five yr of age and older. For this investi-
gation we examined the following eight subscales: Physical
Functioning, Pain, General Health Perceptions, Mental
Health, Self-Esteem, Behavior, Family Activities, and
Family Cohesion. Each item on these scales includes a 4–6
point Likert scale. Subscale scores are derived by trans-
forming the sum of each individual item. Scores for each
subscale range from 0 to 100, with higher scores represent-
ing better functioning. The CHQ-50 and CHQ-87 have been
used extensively and have well established reliability and
validity for several chronic illness populations, such as
juvenile rheumatoid arthritis, epilepsy, asthma (19) and
pediatric transplant (20).

Parent health-related quality of life
The SF-12 (21) Health Survey is a measure of adult physical
and emotional health domains. This psychometrically
sound, 12-item measure is a shortened form of the SF-36
Health Survey (22). The SF-12 consists of eight subscales.
The physical functioning, mental health, and social func-
tioning scales were used in this study to measure similar
constructs as adolescent physical and mental health func-
tioning, and include a measure of potential social limitations
due to parenting a chronically ill child. Scores on each of
these three scales can range from 0 to 100, with higher scores
indicating better functioning.

Procedure

Recruitment began following Human Subjects approval by
the Institutional Review Board. Potential participants were
contacted by the transplant coordinator at clinic or via
telephone and given a brief description of the study. Par-
ticipants interested in the study contacted the principle re-
searcher directly, completed an interest form, or consented
verbally. Participants were then approached and given a
detailed description of the study. Written informed consent
and assent were obtained at the clinic or via mail.
Interviews were conducted via phone. Each scale was

administered verbally by trained research assistants. The
parent and adolescent interviews were conducted separately,
with each instructed to leave the room during the other
individual�s interview. Parent interviews ranged from 28 to
144 min (M = 55.7, s.d. = 15.1) and adolescent interviews
ranged from 24 to 66 min (M = 42.3, s.d. = 8.2). Inter-
viewers were trained to be sensitive to the parents and
adolescents, build rapport with the interviewees, ask inter-
view questions in a clear voice, respond to participant
questions without biasing the research, and to do so in a
culturally sensitively manner. Data were collected over a
five-month period. Twenty dollar gift cards to a local dis-
count department store were given to participants.

Statistics

Data were analyzed with parametric tests using SPSS 14.0
for Windows. Descriptive statistics were conducted for all
variables of interest. All variable distributions were exam-
ined and significantly skewed variables were log trans-
formed (parent self-reported physical functioning,
adolescent reported physical functioning). Paired-sample
t-tests compared responses between adolescent and parent
reports on the overlapping domains assessed by the CHQ.
The correlations between parents� and adolescents� reports
for the different domains were assessed using Pearson
Product Moment correlation analyses. For the analyses
examining factors associated with the physical functioning
and mental health subscales, one-way anova analyses were
conducted with categorical variables (e.g., race, gender,
transplant type) and Pearson Product Moment Correlation
analyses were conducted with continuous variables (e.g.,
frequency of side-effects). Lastly, hierarchical regressions
were conducted to generate parsimonious models for pre-
dicting adolescent physical functioning and mental health
scores on the CHQ from the parent and adolescent per-
spective. Only statistically significant categorical and con-
tinuous variables were entered into the regression analyses.
Order of step entry was: (i) demographics, (ii) disease and
regimen, (iii) family functioning, and (iv) parent health-re-
lated quality of life. Family and parent variables were en-
tered last to examine their contribution to adolescent
physical and mental health scores on the CHQ beyond the
effects of demographic and medical factors.

Results

Comparing parent and adolescent reports on the CHQ

In comparing parent and adolescent responses to
physical and psychosocial domains of function-
ing in the adolescent, two significant differences
emerged. As indicated in Table 1, adolescents�
general health perceptions were significantly
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better than the parental perceptions of their
child�s health. In addition, adolescents� self-
reports were significantly higher than parents�
reports of the adolescents� self-esteem. Except for
family cohesion, parent and adolescent reports of
each of the domains of physical and psychosocial
functioning on the CHQ were significantly cor-
related, with correlations ranging from r = 0.27
to 0.47.

Demographic, medical, and family factors associated with
physical and mental health scores

The outcomes of physical functioning and mental
health subscales from the CHQ-50 and CHQ-87
were used in these analyses. For categorical
demographic and medical variables, no differ-
ences were found for age, gender, family income,
parent marital status (married vs. other), and
organ type for parent and adolescent reports of
adolescent physical and mental health. Of note,
there was a trend for parents of liver patients
(M = 98.0, s.d. = 4.4) to report better physical
functioning compared to heart (M = 85.6,
s.d. = 15.8) and kidney (M = 85.5,
s.d. = 22.5) patients, F (2,65) = 2.93,
p = 0.061 (see Table 2 for organ group compar-
isons). For race, parents of non-white adoles-
cents reported significantly better adolescent
mental health (M = 81.7, s.d. = 16.5) when
compared with their Caucasian counterparts
(M = 71.6, s.d. = 13.6), F (1,66) = 7.26,
p < 0.01. For donor status among kidney and
liver patients, parents of living donor recipients
reported significantly worse adolescent mental
health (M = 67.3, s.d. = 11.8) when compared
with parents of deceased donor recipients
(M = 79.2, s.d. = 15.0), F (1,54) = 9.44,
p < 0.01. Child race and donor status were

included in the subsequent parent predictive
models of adolescent mental health.
For all continuous medical and family vari-

ables, the bivariate relationships between predic-
tor and outcome are detailed in Table 3. For
parent reported adolescent physical functioning,
better adolescentmedication knowledge was asso-
ciated with better physical functioning (r = 0.24,
p < 0.05). No other relationships were statisti-
cally significant. Adolescent reports of their own
physical health were significantly associated with
several variables, encompassing medical and fam-
ily factors. Fewer side-effects (r = )0.50,
p < 0.01), less familial conflict (r = )0.25,
p < 0.05), and better parent physical functioning
(r = 0.28, p < 0.05) were all associated with
better adolescent physical functioning reports.
For adolescent mental health outcomes, more

frequent side-effects were associated with poorer
parent reported adolescent mental health
(r = )0.33, p < 0.01). No other continuous
medical or familial variables were associated
with parent reports of this construct. From the
adolescent perspective, more frequent side-effects
(r = )0.59, p < 0.01) and greater familial
conflict (r = )0.34, p < 0.01) were associated
with worse mental health outcomes.

Table 1. Comparing parent and adolescent reports on the child health ques-
tionnaire

Scale Parent Adolescent r t

Physical
Physical functioning 88.6 € 19.0 91.8 € 12.4 0.27** 1.31
Pain 76.8 € 27.6 79.7 € 24.9 0.47** 0.89
General health

perceptions
50.3 € 15.4 59.0 € 13.2 0.35** 4.36**

Psychosocial
Mental health 75.2 € 15.4 75.5 € 14.5 0.32** 0.14
Self-esteem 74.5 € 15.4 80.7 € 15.4 0.41** 2.79**
Behavior 74.6 € 14.8 78.2 € 14.5 0.35** 1.78
Family activities 80.1 € 22.2 79.5 € 17.8 0.43** )0.23
Family cohesion 78.5 € 21.7 73.2 € 26.2 0.12 )1.37

Values are expressed as mean € s.d.
*p < 0.05, **p < 0.01. The correlation between parents� and adolescents�
reports is indicated by the r. Differences between the two reporters� scores are
indicated by the t.

Table 2. Health-related quality of life (HRQOL) across organ groups

Heart
(n ¼ 12)

Liver
(n ¼ 17) Kidney

ANOVA (F)
(n ¼ 3)

Parent reported HRQOL
Physical functioning 85.6 € 15.8 98.0 € 4.4 85.5 € 22.5 2.93
Mental health 76.4 € 17.9 78.2 € 15.4 73.5 € 14.7 0.55

Adolescent reported HRQOL
Physical functioning 87.7 € 13.0 93.5 € 12.2 92.3 € 12.4 0.43
Mental health 74.5 € 19.0 72.3 € 14.3 77.1 € 13.1 0.51

Values are expressed as mean € s.d.
*p < 0.05

Table 3. Correlates of chq physical functioning and mental health outcomes in
adolescent transplant recipients

Physical functioning Mental health

Parent
report

Adolescent
report

Parent
report

Adolescent
report

Medical regimen
Time since transplant 0.21 )0.03 0.01 0.01
Med knowledge 0.24* 0.15 0.16 0.07
Freq of side-effects )0.22 )0.50** )0.33* )0.59**

Family functioning
Conflict )0.07 )0.25* )0.21 )0.34**

Parent health-related QOL
SF-12 physical functioning 0.12 0.28* 0.02 0.23
SF-12 mental health )0.01 0.17 0.17 0.21
SF-12 social functioning )0.07 0.16 0.07 0.17

*p < 0.05, **p < 0.01.
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Hierarchical regression analyses to predict adolescent
physical and mental health outcomes

As shown in Table 4, three regression models
were developed to predict parent and adolescent
reports of adolescent physical and mental health.
We did not construct a regression model for
parent perceived adolescent physical health as
adolescent medication knowledge was the only
predictor across demographic, medical, and
familial variables that was associated with this
outcome. For adolescent reported physical func-
tioning, 31% of the variance was accounted for
by side-effects, family functioning, and parent
self-reported physical functioning. In the final
model, fewer medication side-effects emerged as
the significant predictor of better adolescent
reported physical functioning. Parent HRQOL
factors added a 4% increment to the prediction
of adolescents� physical functioning.
For parent reported adolescent mental health,

27% of the variance was predicted by race, donor
status, and side-effects. Caucasian race, living
donor status, and more frequent side-effects each
significantly contributed to the poorer parent
perceptions of adolescent mental health. For
adolescent reported mental health, 40% of the
variance was accounted for by side-effects and
family conflict, with more frequent side-effects
and greater family conflict both significantly
contributing to lower adolescent mental health
outcomes.

Discussion

This study examined physical functioning and
mental health of adolescent kidney, liver, and
heart transplant patients. Although most
domains of physical and psychosocial function-
ing were significantly correlated between parent
and adolescent report, unique predictive models
of physical and mental health functioning
emerged for the parent and adolescent perspec-
tives. Findings indicated that factors associated
with the medical regimen, the level of family
conflict, and aspects of the parents� quality of life
predicted either the physical or psychological
health for adolescent transplant recipients. From
the parent and adolescent perspective, perceived
medication side-effects emerged as a significant
predictor of adolescent physical functioning and
psychological well-being. The adverse side-effects
associated with immunosuppressant therapy,
steroids, and the other medications are extensive
and well documented, including changes such as
weight gain, changes in facial appearance, and
decreased energy (23). In addition, adverse side-
effects can decrease patients� likelihood of taking
medication (12). This could fuel a vicious cycle
wherein the physician may prescribe higher doses
of medication to have the desired pharmacolo-
gical effect, resulting in even more frequent and
intense side-effects. The relationship between
side-effects and medication taking also points to
the importance of examining the direct relation-
ship between non-adherence, and related conse-
quences such as rejection, and health-related
quality of life.
Family and parental physical functioning were

also predictive of adolescent outcomes. This
relationship is likely reciprocal with adolescents
influenced by the context of the family, but also
exerting influence on the family. Higher levels of
family conflict were associated with poorer ado-
lescent physical and mental health functioning,
as perceived by the adolescent. This finding
further supports the need for family-based inter-
ventions to assist adolescents with adjustment
difficulties. Parents� own physical functioning
was positively associated with adolescents�
reports of their physical functioning. If their
children are doing well, parents� physical health
is also better. Conversely, poor physical func-
tioning in the children may adversely influence
their parents. In interacting with these parents at
family camps and other settings, it is clear that
much of their lives are dedicated to their child�s
healthcare. Some parents cope better than others
with the challenges associated with their chil-
dren�s condition. It is important for healthcare

Table 4. Prediction of adolescent physical and mental health outcomes

Predictor variable b r2 Change in r2 F

Physical functioning – adolescent report
Step 1: disease and regimen

Frequency of side-effects )0.43** 0.25 0.25** 21.36**
Step 2: family functioning

Conflict )0.15 0.27 0.02 12.00**
Step 3: parent health-related quality of life

Physical functioning 0.19 0.31 0.04 9.36**

Mental health – parent report
Step 1: demographics

Child�s race� )0.27* 0.13 0.13** 8.09**
Step 2: disease and regimen

Donor status� )0.24* 0.27 0.14** 6.51**
Frequency of side-effects )0.27**

Mental health – adolescent report
Step 1: disease and regimen

Frequency of side-effects )0.55** 0.35 0.35** 35.62**
Step 2: family functioning

Conflict )0.23* 0.40 0.05* 21.93**

�Child�s race (1 = Caucasian, 0 = non-white) and donor status (1 = living do-
nor, 0 = deceased donor) were dummy coded.
For significance level, *p < 0.05, **p < 0.01.
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providers to address the needs of parents, as well
as the children they care for.
Unique to the parent perspective, Caucasian

race was a significant predictor of lower adoles-
cent mental health. This finding may represent
racial differences in responding to the CHQ and
deems further investigation of the potential need
to examine scores within and between racial
groups. Interestingly, donor status also emerged
as a predictor of parent perceived adolescent
mental health. Parents of living donor recipients
rated adolescents as having poorer mental health.
We do not know how many of these parents were
the actual donors for their child, but it is likely
that this experience would contribute to parental
perception of their child�s emotional functioning.
The experience of a living donor is important and
is worthy of further research in understanding
the quality of life of child recipients (24).
In addition to the findings described above,

several other hypothesized results were found to
be non-significant. Among these, age and socio-
economic level were not significantly associated
with mental health outcomes. In previous
research younger age was found to be a factor
(8). It may be that given our restricted age range
(11 yr and older), we did not have children who
were young enough to detect this effect. Socio-
economic status also had been linked to anxiety
in transplant patients (8) in prior research.
Despite adequate variability, this relationship
was not found in our sample. It may be that
examining other factors that are often associated
with socioeconomic status, such as extent of
social support and a single parent home envi-
ronment, would contribute to our understanding
of mental health outcomes for adolescent trans-
plant recipients. Several adolescent medical fac-
tors also were predicted to be associated with
adolescent physical and mental health. However,
perceived medication side-effects was the only
variable to consistently emerge as an important
predictor. Lastly, we examined several parent
health-related quality of life variables. Among
these factors, only parent physical functioning
was important in understanding adolescent phys-
ical functioning.
There are several limitations in this study. This

study is exploratory in nature. Several compar-
isons were made among variables increasing the
chance of type I error. As research in this area is
still limited, we desired to provide findings that
will help guide hypotheses generation in subse-
quent research on health-related quality of life in
adolescent solid organ transplant patients. Over
half of the sample is composed of kidney
patients; therefore the results of this study may

be more representative of this population than
the other two organ groups. Importantly, how-
ever, the distribution across organ groups is
representative of the proportions of solid organ
transplants conducted in 2006, 66% kidney, 15%
liver, 13% heart (2). The statistically non-signi-
ficant differences found when comparing the
three groups also suggest that these three groups
are more similar than different and, therefore,
depict a picture of the pediatric transplant
community. It is important to note that although
non-significant, parents of liver patients reported
better physical functioning for their adolescent
that the heart and kidney patients. This relation-
ship should be explored further to determine
whether in larger sample sizes there is a signi-
ficant difference between liver patients and other
transplant groups. We should also note that the
findings in this study represent one transplant
center and that results may be different at
another site because of differing survival rates,
medication side-effects, and demographic char-
acteristics. A multi-site study of adolescent
transplant recipients would afford the opportu-
nity to examine the potential influence of site-
specific influential factors.
Several future directions for research and

clinical practice may be derived from the results
of this study. The impact of medication side-
effects on physical functioning and psychological
well-being emphasizes the need for enhanced
dialogue between adolescent transplant patients
and their healthcare providers about medication
side-effects and about possible plans for amelio-
rating their impact. While some side-effects may
be unavoidable, recognizing their impact and
providing additional support to these adolescents
could serve as a protective factor against declin-
ing physical and emotional well-being. In addi-
tion, family conflict played a prominent role in
adolescent physical and mental health. Fortu-
nately, family distress and conflict are often
amendable to family-based psychological inter-
ventions (25). Heightening awareness of the link
between family conflict and adolescent physical
and psychological functioning may lead to better
screening and referral measures during outpa-
tient follow-up. Finally, parents� physical func-
tioning is also closely tied to the functioning of
their children. Parents may be neglectful of their
needs to fully serve as caretaker for their child.
This can result in elevated psychological distress
(26). However, parents� HRQOL is important in
its own right, and parents who are functioning
better are also better able to care for their
children. These findings indicate that multiple
factors influence adolescent health-related
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quality of life. Taking a more comprehensive
psychosocial approach may be warranted. Fur-
ther development and inquiry into this approach
is needed. As we continue to have better medical
outcomes and longer graft life, treating the whole
patient and the patient�s family will be of greater
importance.
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